Objectives: Traumatic brain injury (TBI) has complex effects on the gastrointestinal tract that are associated with TBI-related morbidity and mortality. We examined changes in mucosal barrier properties and enteric glial cell response in the gut after experimental TBI in mice, as well as effects of the enteric pathogen Citrobacter rodentium (Cr) on both gut and brain after injury. Methods: Moderate-level TBI was induced in C57BL/6 mice by controlled cortical impact (CCI). Mucosal barrier function was assessed by transepithelial resistance, fluorescent-labelled dextran flux, and quantification of tight junction proteins. Enteric glial cell number and activation were measured by Sox10 expression and GFAP reactivity, respectively. Separate groups of mice were challenged with Cr infection during the chronic phase of TBI, and host immune response, barrier integrity, enteric glial cell reactivity, and progression of brain injury and inflammation were assessed. Results: Chronic CCI induced changes in colon morphology, including increased mucosal depth and smooth muscle thickening. At day 28 post-CCI, increased paracellular permeability and decreased claudin-1 mRNA and protein expression were observed in the absence of inflammation in the colon. Colonic glial cell GFAP and Sox10 expression were significantly increased 28 days after brain injury. Clearance of Cr and upregulation of Th1/Th17 cytokines in the colon were unaffected by CCI; however, colonic paracellular flux and enteric glial cell GFAP expression were significantly increased. Importantly, Cr infection in chronically-injured mice worsened the brain lesion injury and increased astrocyte-and microglial-mediated inflammation. Conclusion: These experimental studies demonstrate chronic and bidirectional brain-gut interactions after TBI, which may negatively impact late outcomes after brain injury.
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Introduction
Gastrointestinal (GI) consequences of traumatic brain injury (TBI) include symptoms of mucosal injury, barrier disruption and dysmotility along the intestinal tract, and impact posttraumatic morbidity and mortality (Kao et al., 1998; Tan et al., 2011; Olsen et al., 2013) . Previous studies have reported intestinal injury, inflammation, and barrier dysfunction associated with endotoxemia up to 72 h after TBI (Jin et al., 2008; Katzenberger et al., 2015; Bansal et al., 2009 ). In the brain, secondary injury mechanisms initiated by trauma can continue for months to years, and include sustained neuroinflammatory processes that contribute to progressive neurodegeneration and neurological dysfunction (Faden and Loane, 2015; Masel and DeWitt, 2010) . The delayed systemic consequences of TBI, such as systemic inflammatory response syndrome (SIRS) and multiple organ dysfunction syndrome (MODS), play a role in the increased morbidity and long-term mortality after TBI (Lim and Smith, 2007; Anthony and Couch, 2014) . Cause-of-death analyses of TBI patients who have survived beyond one year after injury demonstrate that these individuals are 12 times more likely to die from septicemia and 2.5 times more likely to die of digestive system conditions than matched cohorts of the 
